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THE YELLOW MEDICINE RIVER WATERSHED
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GLACIAL DRIFT AND CRETACEOUS SEDIMENTARY ROCKS ARE THE MAJOR AQUIFERS IN THE YELLOW MEDICINE RIVER WATERSHED UNIT

The Yellow Medicine and Minnesota Rivers are the major sources
of surface water. Four physiographic regions-Upland Plain, Slope,
Lowland Plain, and Minnesota River Flood Plain-influence sur-
face drainage, and the flow of ground water through the aquifers.

The watershed comprises 1070 square miles, including the drain-
age basin of the Yellow Medicine River (665 square miles) and 405
square miles drained by small streams tributary to the Minnesota
Raver.
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THE DISTRIBUTION OF RAINFALL IN THE WATERSHED IS COM-
PARATIVELY UNIFORM.—Seventy percent of the average annual
precipitation occurs during the growing season (May through September—
the period between killing frosts). The temperatures in the watershed range
Srom —40° to +110° F, with the mean being 45.5° F. The average temper-

WATER BALANCE

EVAPOTRANSPIRATION

WATER LOSSES IN THE WATERSHED ARE PRIMARILY THE RE-
SULT OF THE COMBINED EFFECT OF EVAPORATION AND
PLANT TRANSPIRATION.—A method for approximating evapotranspi-
rative losses was developed by Thornthwaite and Mather (1957). The
potential evapotranspiration must be adjusted with regard to amount and
distribution of precipitation.
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YEARLY MEAN DISCHARGE, IN CUBIC FEET PER SECOND

DIRECT OVERLAND RUNOFF IS THE MAJOR COMPONENT OF STREAM-
FLOW, BEING MOST SIGNIFICANT AT HIGHER DISCHARGES.—The per-
centage of flow from storage in the river banks and adjacent flood plain decreases
with increasing discharge, indicating that bank- and channel-storage capacity is
limited. This storage takes place in lakes, within the channel, on wide parts of the

Discharge from basin storage, a

relatively constant percentage within the normal range of annual discharge, be-

comes more sigrificant at extreme low flows when it may comprise the total
streamflow. The curves presented are valid only in the vicinity of the gaging sta-
tion, and reflect the net effect of ground-water surface-water interchange occuring

MAY JUNE JULY AUG SEPT

OVER 90 PERCENT OF THE PRECIPITATION IN THE WATERSHED
RETURNS TO THE ATMOSPHERE AS THE RESULT OF EVAPO-
TRANSPIRATION.—The remainder replaces water withdrawn from the
ground-water reservoir, or appears as surface runoff.

YIELD AVAILABLE FROM GROUND-WATER SOURCES IS ADEQUATE TO SUPPLY PRESENT DEMANDS, AND FURTHER DEVELOPMENT IS POSSIBLE
Withdrawals from surface water represent less  significant potential for additional supply with
than 1 percent of the annual flow in the Yellow the development of storage, transmission, and
Medicine and Minnesota Rivers, indicating a treatment facilities.
LAKES IN THE WATERSHED ARE RELATIVEL AT )W, AND ARE BEST SUITED FOR HUNTING AND TRAPPING
3 2 . Source
A few Of the large'r lakes p'romde adequate ﬁshzng, as well as small potholes and swamps 1mn the water- Purpgsfet ‘ Minnesota River Yellow Medicine River Lakes Sloughs Ice-contact sand and gravel Outwash sand and gravel Buried lenses of sand and gravel l Cretaceous sandstone Weathered granite
A : : e yy. . riteria
although the majority support only rough fish or  shed, provide excellent wildlife habitat. T
: s : unicipal and
mainnows, and winter-kills are common. The lakes, industrial Dependable flow. Adequate supply. Adequate for limited use. Some additional storage possible. Well yields of several hundred gallons Well yields of several hundred gpm Well yields of a few hundred gpm Water may be soft.
supply Adequate SUDD!Y- Storage sites available. Additional storage possible. Wide areal distribution. per minute (gpm) are possible. possible. possible.
Surface Depth 125 cfs or 250 Favorable location. Some ha\_le adequate ground- Some have adequate ground-water Generally good quality. Generally good quality. Wide areal distribution.
Name of lake area Shoreline (feet) Inlet-outlet Bottom conditions Fish and game classification Alkalinity Access Remarks 2"453\:.-/' gpm. water inflow. inflow. Adequate local recharge. Adequate recharge. Suitable quality.
(acres) Average Maximum g 2. less than 2000
A6k Lo 3% mi.—90% wood- South Lake drains into North Lake— TR—— Rough fish only; fair muskrat habitat; gfv/(:dtgzzld:'s' Treatment necessary. Storage required. Restricted areal distribution. All are very shallow—little stor- Limited areal extent. Limited areal extent. No surficial expression—test drilling Generally insufficient well yields. Insufficient well yields.
L.s Iaceo 259 ed —muddy sand 3% 5 dam between lakes; North Lake som_ é d . good waterfowl loafing area; good 132 Adequate publicaccess. | Lake quite turbid. % loss: than '10 Low flow in some reaches. Treatment necessary. age capacity. Easily contaminated. Easily contaminated. required. Limited to western % of the watershed. Limited areal extent.
e and rocky, drained by intermittent stream. B pheasant habitat in vicinity. ' mg/| iron Treatment necessary. Some have limited surface in- Many dry up during droughts. Usually very hard water. Limited recharge. Quality may be unsuitable. Limit_ed recharge. .

Burton Lake 17 r 5 8 No inlet. outlet o . Fi d No fish; fair to good waterfowl habitat; 237 N iiibli sagaes Lake clear-bottom easily seen. 4. less than 1000 e Ifeqtmdent n'eces§afr|y. IT':?Tt'tgd"'ﬁsal irser(‘:hzrge. ity swesy b uisuaptG:

Yellow Medicine Co. RIS CRESS O SRuags SRS fair muskrat habitat. P : Waterfowl hunting is heavy. mg/l hardness. imited suriace inklow. Kieg b ndsessmy.
Cottonwood Lake 301 W mi 6 8 Inlet trom Sham Lake; outlet to Firm—50% sand, Some bass, rough fish; poor habitat for 183 A bii Occasional winterkill of fish, lake ' ¥3

Lyon Co. — % % Yellow Medicine River. 50% mud. waterfow! and muskrats. dequate peblicacoess. fairly turbid. Rural domestic e I i e e ) - e R " ‘- 1 " . : i ——

5 : ; - i i - d stock equate supply. equate for stock. equate capacity. equate for stock. equate well yields. equate well yields. I equate well yields. “Soft” water preferred by some people. ell yields may be adequate.
Curtis (Hustad) Lake _ Firm —silt, sand, Rough fish only; poor waterfowl and . : Surrounding potholes provide ex . Adequate infl Wide areal distribution Gatesall ! . i | siutle Fhoaaaline el o the : ilabl
Yellow Medicine Co. 388 5 6% No outlet. sl o gl muskrat habitat. Adequate public access. gﬁlilteenttu milghfe habitat; lake supply dequate i oy ide areal distribution. enerally acceptable quality. Suitable quality. h Av::;::r:hetd.mug out mos Generally adaquate yields. May be only source available.

Rough fish only; fair waterfowl habitat; 1. 5 gpm. : - : 3 . S ; ) Wy . e r | Suitable quality. ™ e
Gislason Lake 3 mi.—mostly wooded; No inlet; outlet is intermittent stream; Soft—mud 2 feet excellent muskrat habitat; mink fairly Inadequate public ac- | North lake clear; south lake quite 9 less than 2gaan | PEsicted aleal disibution. Restricted areal distribution. Restricted areal distribution. Many dry up during droughts. Possible contamination from the sur- Restricted areal distribution. ‘, Limited to western % of the watershed. Limited areal extent.
Lingsli b 240 some wild hay 3 5 No springs. thick. common; good pheasant habitat in 153 ¢ess, turbid. : : Treatment necessary for domestic Treatment necessary for domestic Treatment necessary for do- Treatment necessary for domestic face. E2 ‘v contaminated. 5 Qualitv mav be undesirable. Quality mav be undesirable
J . : mg/l tatal dis- T -~ ;
e — . vicinity. . s use. MeSTIC Use. use. Limited areal extent. Usually very hard. ‘
( solved solids. ! Usually very hard water.
Hawk's Nest Lake ol g Firm—mostly mud, No fish; excellent waterfowl and musk- . ; Annual winterkill of fish; lake
Lincoln Co. & HE =S wada! < " NG ot or st some sand. rat habitat. AR ats clear—bottom easily seen. Irrigation }
] ) ) j | Some rough fish—winterkills are com- supply Adequate supply. Adequate with development of Adequate for limited use. Wide areal distribution. Well yields of several hundred gpm Well yields of several hundred gpm Well yields of a few hundred gallons
Hightenk (Mo_e Ay 114 = 3% 6 Sp_r |r|1gs IPWESARET e Yol ks W Z e mon; poor waterfowl and muskrat 414 Adequate public access. Lake mildly turbid. 1,2 cfs or 250 storage facilities. Additional storage possible. possnble_. possnble. 5 Ui rmnutt_e (g.pm? are possible.
Yellow Medicine Co. inlet. sand. habitat 9K0 jg . - Some have adequate ground Good quality. Suitable quality. Wide areal distribution.
=y 1 : _ : ‘j?““_‘ : Iepss tphan 20-00 water inflow. Adequate recharge. Adequate recharge. Suitable quality.
Yell(lp(ﬁa:d:.:inz e 92 _ 2 6 Gotlek o' Lo Tipe Lake. Moss;t:]){1 mud, some Mons]t.g rough fish—winterkills are com- 153 T —— kst turkid, A bl d
: : : : . . ! . my . % z r e e . e o : Insufficient well yields.
. - . : o . solved solids. Restricted areal distribution. Storage required—low flow occurs Restricted areal distribution. Inadequate storage capacity. Limited areal extent. Restricted areal distribution. No surficial expression—test drilling Insufficient well yields. y :
Lljake Stay 221 — 3% 6 No springs. Soft—mud bottom. Panf-ISh qnd g i V{aterfowl during 92 Adequate public access. v Tty Ty | SRR 3. percent sodium Storage may be required—Ilow during irrigation season. Some have limited surface in- Many dry up during droughts. ‘ required. Limited to western % of the watershed. C Gy Braniod to«
incoln Co. migration—heavy hunting. cent to Arco. I han 70 il e g B : o . . plant growth.
Iesst an2 ! flows occur during irrigation Restricted areal distribution. flow. Inadequate flow in many. Limited recharge. Quality may be unsuited to plant growth. Limited rectiange 8.5
Lone Tree (Sheggeby) Lake . Inlet from Kvistid Lake; Mostly mud, some Some rough fish—winterkills common; . . 4 4. less than 2 mg/I Season. Limited local recharge. > i 2
Yellow Medicine Co. i A : Outlet—stream to Minnesota River. sand. poor waterfowl and muskrat habitat. 157 Adequate public access. | Lake quite turbid. boron. Limited areal extent.
. Mostly minnows—winterkills common;
Sham Lak No inlet—outlet to Cottonwood - : ’ g o :
L;(r!rlll Co : 1% =3 4 . Lake. ! Firm—mostly mud. good waterfowl habitat, good muskrat 472 Good public access. Lake clear; dry 1926-1940. Recreation Suitable for hunting, fishing, Suitable for hunting, fishing, Suitable for hunting, fishing, Suitable for hunting.
i habitat. . el ag and boating. ; and boating. and watersports. Wide areal distribution. EXPLANATION
Shaokatan Lake 1249 Tmi.—75% wooded, 25% 7 10 Inlet—short, intermittent streams. Firm —gravel and Game fish, panfish, and rough fish pres- 152 Public access good; | Lake fairly turbid; no winterkill; " pearance. Favorable location. Favorable location. Most are permanent.
Lincoln Co. pasture; rocks and gravel, Outlet—intermittent stream; fixed crest dam. mud. ent—good walleye lake. two resorts on lake. fishing considered good. 2 odor-free. Some additional shoreline de- “Soft" water preferred by some people. :
- : = 3 lack of pollu velopment possible. Generally adaquate yields. —__ Desirable features
Mostly minnows; fair waterfowl habitat iy - PONY-"| Variation in stage and discharge. Variation in stage and dis- Many dry up during droughts. above the line
o i 150 — 3 53 Outlet to North Spellman Lake Soft—sand (heavy use during migration); poor | 135 | 'madequate publicac |0 oiny purpig tion, Shall
Yellow Medicine Co - . e ; o . Fioods. charge. Some too shallow to support allow. Undesirable features
. ' Floods. game fish. Limited to western % of the watershed. — " pelow the line
Spellman Lake (North) - Qutlet to South Speliman Lake Mostly minnows; excellent waterfowl and Inadequate public ac- Lake clear; excellent hunting Quality may be undesirable,
ol 200 2 3 A - Soft—mud. : 145 ;
Yellow Medicine Co. is intermittent. muskrat habitat. cess. and trapping area. Good Fai P
00 air oor

Timm Lake 210 N 1 9 Inlet—intermittent stream. Soft—mud and Minnows only; good waterfowl habitat; 202 R — - Fish and wildlife | Excellent wildlife habitat along Suitable for wildlife along banks. Excellent wildlife habitat. Excellent habitat for wildlife— A
Yellow Medicine Co. Outlet—permanent lakes. sand. excellent muskrat habitat. P : = habitat banks. Most are permanent. particularly waterfowl and fur- Color code indicates relative '

Wood Lake Inlet from Mud Lake: outlet is inter- Firm—sand and _ . ‘ Inadequate public ac- ] i 1. adequate depth. Most have adequate inflow. bearing animals. v'lorth of source over en-

Yellow Medicine Co. 586 g 7 9 mittent stream to Wood Lake Creek. gravel. Rough fish only; poor waterfowl habitat. 142 cess. Lake fairly turbid. 2. permanence: — — o : tire watershed
: L - e Variation in stage and flow. Variation in stage and flow. Most are shallow —winterkill Many dry up during droughts.
Data from Minnesota Department of Conservation, Division of Game and Fish 3. low turbidity. Floods Floods of fish is common
4. suitable quality. :
~
45°00" POTENTIAL FOR‘ INCREASING MUNICIPAL SUPPLIES IS GENERALLY GOOD.—Some increase in
—'-,\. yield can be obtained by further development of existing sources, and additional supplies may be obtained
. from new sources of ground water or from surface water. However, extensive test drilling may be required
. \ to locate new sources of ground water, with additional testing necessary to determine quality and amount
}\ of water available.
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I ellow Avon o - I 3 y " e \ This report was made possible through the cooperation of a great many
- 'L o \L B (‘ . _7 Belview 1 1950 221 4| - 80 = = = = = Fair to good —some test Poor—no reliable source people. Personnel of the U.S. Soil Conservation Service and county
s " : y O\t s 1960 222 AR(EE= 80 1960 1300 2000 8.6 Buried sand and gravel. drilling will be necessary. nearby. and municipal officials furnished information as did many landowners.
J' \r\‘l (,.'lr i . P . : T . - : . WATER USED IN THE WATERSHED REPRESENTS Well drillefs supplied information of particular value a¥1d some well
o) " . Clarkfield 1 1954 145 6| 35 115 1966 1230 2190 64 Bur!ed sand. Goo_d—several aquifers ?t Poor—no reliable source LESS THAN 2 PERCENT OF THE TOTAL PRECIPI- logs were obtained from the Minnesota Geological Survey. The
/““'30' 2 1956 144 8| 2 140 — 1200 2400 L0 Buried sand. different depths are in nearby. TATION.—About 75 percent of the water used is obtained authors gratefully acknowledge these contributions.
/ the area. Water quality Sfrom ground-water sources.
e with deep wells will be
N bl
& i Estimated water use (millions of gallons annually)
o 5 10 MILES Cottonwood 6 1958 113 g = 60 1966 640 2040 11 Sandstone. Fair—extensive test drilling Good—adjacent to Cotton- "
2 1966 97 8( 10 100 = = = = Buried sand and gravel. may be necessary. wood and Sham Lakes. Domestic, industrial | Livestock Sk REFERENCES
3 1948 438 8| — 28 — = = = Granite and commercial aterin Irrigation Totals
1 1955 91 6 1 30 900 2100 21 Buried ;an w— Li g Kunkle, G. R., 1962, The baseflow-duration curve, a technique for the
= : gravel e study of ground-water discharge from a drainage basin: Jour.
Echo 1 — 103 8| 12 255 1966 552 770 9.9 Buried sand and gravel. Good—deeper drilling may Fair —within 4 miles of ”“'C'pz - - Geophys. Research, v. 67, no. 4, p. 1543-1554.
EXPLANATION ) S joar = = 50 _ 820 1210 13 be necessary. Curtis Lake. ground water : none none ; Minnesota Division of Waters, 1959, Hydrologic Atlas of Minnesota:
- surface water 125.5 none none 125.5 : -
ita Eall ; : ; ; ; Poor —basement rock is Very good—located on anesota Div. of Waters, Bull. 10, 182 p.
- Granite Falls Reservoir on Minnesota River = 470 — 5 Minnesota River. iy ey Minmesota River. Private Prior, C. H., and Hess, J. H., 1961, Floods in Minnesota, magnitude and
State wildlife area established and maintained under = ground water 65.7 297.1 none 362.8 frequency: Minnesota Div. Water Bull. 12, 142 p.
the “Save Minnesota Wetlands” program, Minnesota Hanley Falls | — | 1934 269 8 | None 60 1966 7 653 01 | Decomposed granite. Good —although yields ¥ery good—lngated on surface water = 52.4 34 55.8 Thornthwaite, C. W., and Mather, J. R., 1957, Instructions and tables
Department of Conservation may be low. Yellow Medicine River. for computing potential evapotranspiration and the water balance:
e Ivanhoe 1 1921 310 6 = 90 1963 1100 1700 44 Buried sand and gravel. Good—both aquifers can Fair—located within 3 miles Totals 366.2 349.5 34 719.1 Drexel Institute of Technology, Pub. in Climatology, v. 10, 170.3.
Watershed boundary 2 1948 21 6| — 40 1963 550 990 4 Shallow sand and gravel. be further developed. of Hawk's Nest Lake. U.S. Weather Bureau, 1930-65, Climatology Data: U.S. Govt. Printing
Minneot 1 1937 2 (120 20 67 960 880 22 Sandst G Ithough yi | Office, Washington, D. C.
ki | e & - : 15 & - P San dsto:ll:' i _ba tl Buglr Yol GOYO(:I_ Gealed o g: & U.S. Weather Bureau, 1959, Technical Paper no. 37, Evaporation maps
. sa" dst" : e ellow Medicine River; for United States: Washington, D.C. U.S. Govt. Printing Office.
WILDLIFE PROPAGATION AND PUBLIC HUNTING IN WETLAND L2 Rt R ™ i - N e ST
AREAS ARE IMPORTANT USES OF SURFACE WATER IN THE A }ggs gg + N 40 = 1 i
WATERSHED.— The wetland wildlife management areas shown on the ; i o . tl)ne 10 733 goo Sand to :
map are managed to provide maximum wildlife propagation and hunting 0 - 650 1300 16 @lIasINE:
Greas opes to_ the public. .Lakcs and potholes in the wildlife areas p 'rom'de Porter = 1954 47 = - ™ — 1000 1600 02 Shallow sand and Good—shallow sand and Fair—located on N. Br.
feeding, nesting, and. resting areas for waterfowl, and swamps and drier | Sl amktaroan b Yollow Medicitic. Biver:
vide habitat for pheasants, small game, and some deer. gravs . : : ek
Yhcas=ipho L ) ) d further developed. storage may be required.
Wood Lake 1 1927 195 8 30 250 1966 601 1470 16 Buried sand and gravel. Fair—test drilling may be Good —within 2 miles of
2 1956 215 12| 30 350 1966 580 1570 .38 extensive. Wood Lake.

INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D.C.—1969—W68288

WATER RESOURCES OF THE YELLOW MEDICINE RIVER WATERSHED, SOUTHWESTERN MII\}NESOTA

By

R. P. Novitzki, W A.Van Voast,and L. A. Jerabek

1969

For sale by U.S. Geological Survey, price $1.75 per set



